THE METALLURGY OF GOLD.
The presence of volatile impurities in the bullion may also cause increased loss Thus Hellot stated that if an alloy of 1 part of gold and 7 parts of zinc is heated in air, the whole of the gold comes off in the fumes,1 but recent experiments show that if mechanical loss due to the violent boiling of zinc is avoided, the amount of gold carried of by zinc fumes is insignificant.2
It has'also been shown by the author,3 that tellurium does not cause volatilisation of gold at temperatures below 1,100°. Samples of an alloy of 78 per cent, of gold and 22 per cent, of tellurium were heated in a porcelain boat inclosed in a porcelain tube, through which a glass tube was passed. A current of water through the glass tube kept it cool. The alloys were heated for various lengths of time up to one hour at temperatures between 500° and 1,100°, in currents of different gases, air, carbon monoxide, hydrogen, and water gas (carbon monoxide and hydrogen in about equal volumes) being used in successive experiments.
In each case the whole or a part of the tellurium was sublimed and condensed on the cold tube, but the sublimates in only one case contained a trace of gold. In the other cases the whole of the gold was found still to remain in the boat. The exception was when a current of air was passed, the oxide of tellurium condensed on the cold tube in that case being found to contain 0-03 per cent, of the total gold originally present, while 99*96 per cent, of the gold was found in the boat.
A second series of experiments on a telluride ore from Western Australia, containing over 1,000 ozs. of gold per ton, gave similar results.
The losses incurred in roasting gold tellurides are probably in great part, if not entirely, due to fine dust being carried away mechanically, or to the absorption by the furnace bottoms of the very fusible mixtures which are formed.
The volatilisation of gold chloride and of gold in an atmosphere of chlorine is discussed below, see Chap. III.
Crystallisation of Gold.—Gold crystallises in the cubic system, occurring frequently in nature in the form of cubes, octahedra, and rhombic dodeca-hedra. Cubes and octahedra are often elongated, giving rise to rod-shaped crystals, and plates are also not uncommon. Twinning is frequent, giving rise to dendritic groups, tesselated surfaces and various fantastic and complicated forms. Some of these present the appearance of hexagonal pyramids, or rnonoclinic prisms, and have even been described as such, but there is no reason to suppose that gold is anything but cubic and holosymmetric.4 Cleavage is never exhibited. Single detached crystals are comparatively rare, and the crystals are usually attached end to end, forming strings, and branching, arborescent, or moss-like masses, which are composed of microscopic crystals, usually octahedra.5 These forms occur frequently in quartz veins, but the single crystals, which are usually of larger size—viz., from J to 1|- inches in diameter—are mainly found in drift deposits. They are rarely perfect or of brilliant lustre, although such crystals were found at the Princeton Gold Mine, Mariposa County, California, but occur more frequently with
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